Purpose of Review The purpose of this paper was to review the current psychometric properties of patient-reported outcome measures that are commonly used for patients with patellofemoral instability. This review provides evidence to guide the selection of subjective outcome measures for assessing outcomes in clinical care and research studies. Recent Findings At the present time, there are two patient-reported outcome measures that have been designed for, and tested on, large cohorts of patellofemoral instability patients, the Banff Patella Instability Instrument (BPII) and the Norwich Patellar Instability Score (NPI). The BPII is a wholistic quality of life outcome measure and the NPI is a symptom score. Summary The use of disease-specific outcome measures such as the BPII and NPI, in combination with generic knee, functional activity, and/or psychological outcome measures that have been proven to be valid and reliable for the patellofemoral instability population, is most likely to provide a well-rounded evaluation of treatment outcomes.
Introduction
Patellofemoral instability is a potentially debilitating condition, with an incidence of up to 77/100,000 person/years in a high-risk population [1] [2] [3] [4] [5] . The peak incidence of first-time patellar dislocation occurs between the ages of 15-19, with an estimated recurrence rate ranging between 17 and 70% depending on risk factors [1, 6, 7] . Over half of patellar dislocations occur during athletic activity, and as youth participation in formal sporting endeavors increases the incidence of patellofemoral instability can be expected to rise [1, 6, 8] .
Patients with patellar dislocation or subluxation experience disabling symptoms with activity which frequently limit their recreational activities and quality of life (QOL) [9, 10, 11••] .
In addition to the symptoms of instability, anterior knee pain is commonly overlaid in this population [12] . Historically, patellofemoral instability patients were consolidated with typical anterior knee pain patients under the umbrella term of "patellofemoral pain syndrome." Measurement of treatment outcomes in this broad patient population was frequently completed using generic knee pain outcome tools. However, anterior knee pain can be caused by a variety of etiologies, the majority of which are unrelated to patellofemoral instability. This homogenization of heterogenous patient populations has resulted in confusion in the literature when assessing treatments and outcomes for patellofemoral instability.
Accurate comparison of treatment strategies is not possible without appropriate outcome tools, ideally validated for use specifically in patients with patellofemoral instability [13] . The importance of patient-reported satisfaction, as well as improvement in symptomatology, is becoming increasingly recognized in the orthopedic literature, and a significant increase in available patient-reported outcome measures (PROMs) has occurred [13] . Fortunately, this growth has
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included PROMs specific to patellofemoral instability, and the work to improve the validity and responsiveness of these outcome measures is ongoing. A number of studies have assessed the psychometric properties of the subjective outcome measures commonly used in patients with patellofemoral instability, reporting on the validity, reliability, responsiveness, and cross-cultural adaptation the outcome measures used for the assessment of this patient population [14, 15•, 16•, 17, 18••, 19, 20•] .
Despite the high number of pediatric patients that present with patellofemoral instability, there has been minimal work undertaken to validate disease-specific PROMs in younger patients. Outcome tools designed for and tested on adults may not measure parameters important to, or appropriate for, the younger patient. In addition, advanced language used in these outcome measures may make items difficult to understand which could result in unanswered or misinterpreted questions. Therefore, outcome instruments specifically validated for both the age group and pathology of interest are essential.
There are a variety of patient-reported outcome measures used in the literature for the assessment of patients with patellofemoral instability. Despite widespread use, few have been specifically validated in a patellofemoral instability population (Table 1 ). The purpose of this review is to critically assess the commonly used outcome tools for patellofemoral instability, with an emphasis on the evidence for validity, reliability, and responsiveness in this patient population. Additional discussion of tools validated for use in pediatric patients is included.
The COSMIN Framework
The COnsensus-based Standards for the Selection of health Measurement INstruments (COSMIN) initiative aims to improve the quality of, and aid in the appropriate selection of, measurement tools in the medical field [13, 21] . An international panel developed a checklist-based approach to formally and systematically assess the quality of outcome tools. A complete COSMIN validation requires a systematic literature review followed by a detailed analysis of all available data for a tool. Overall, the COSMIN panel recommends the assessment of three main taxonomic areas of an outcome measure: reliability (including internal consistency, reliability, and measurement error), validity (including content validity, construct validity, and criterion validity), and responsiveness (Fig. 1) . In addition, the panel recommends the evaluation of interpretability, which relates to the ease of use for the clinician or researcher. The COSMIN checklist provides a helpful framework for the review of medical outcome tools, including PROMs for patellofemoral instability.
Patient-Reported Outcome Scores in Use for Patellofemoral Instability

Kujala Anterior Knee Pain Scale
The Kujala Anterior Knee Pain Scale was originally published in 1993 by Kujala in Helsinki, Finland [23] . Created to assess anterior knee pain, the Kujala scale consists of 13 questions covering a range of physical symptoms and limitations that are presented in a multiple choice answer format, with a different point value assigned to each answer. No clear rationale was presented for the weighting of the answers, and the authors acknowledge that the questions were created based on expert opinion [23] . The maximum score is 100, with higher scores indicating better function. Despite the Kujala scale being utilized widely in the patellofemoral instability literature, only one question directly assesses instability symptoms [20•, 24-26] .
Validity
Face validity of the Kujala scale was initiated through nonsystematic item generation by clinical experts in patellofemoral pain [23] . In the original manuscript, the Table 1 Assessment of measurement properties of the PROMs in patients with patellofemoral instability authors reported on 68 patients consisting of four groups: control, anterior knee pain, patellar subluxation, and patellar dislocation. This publication included data validating the scores against objective MRI measurements. The Kujala scale has subsequently been validated for anterior knee pain in multiple studies [27] [28] [29] .
Studies of the Kujala scale assessing patients with patellofemoral instability have reported no floor effects but ceiling effects of up to 19% [14, 15•, 16•] . In cross-cultural adaptations, there was a very strong correlation to the Oxford knee score (r = 0.96), and moderate to high correlations to the KOOS subscales (r = 0. 65 
Additional Information
Although the Kujala Anterior Knee Pain Scale is the most commonly used PROM in the pediatric patellofemoral instability literature, it has not been validated for use in a pediatric population [33] . Normative data is available from the original control group of 17 healthy adult patients, who scored an average of 99.9, compared with 82.8 for patients with anterior knee pain, and 62.2 for patients with patellofemoral instability [23] . There does not appear to be a published MCID for patellofemoral instability patients.
The Kujala scale did not distinguish patients with single patellar dislocation from those suffering recurrent symptoms [14] . However, the scale did demonstrate a moderate Fig. 1 The COSMIN Taxonomy of Measurement Properties relevant for evaluating PROMs [22] correlation (r = 0.71) with the visual analogue pain scale in a cross-cultural adaptation [16•] . Some researchers have recommended using additional or alternative outcome measures for the assessment of patellofemoral instability treatment outcomes due to increased ceiling effects in longer-term followup, as well as suggesting that the strength of study results are limited by the pain rather than instability focus of the Kujala scale [34, 35] .
Translations of the Kujala scale are available in Italian, French, German, Greek, Thai, Spanish, Dutch, Persian, Brazilian Portuguese, Turkish, Chinese, and Arabic [15•, 16•, 36-45] . Readability of the English version is rated at a grade-reading level of 5.0 (Table 2 ); however, it should be noted that some of the wording may be difficult for patients to interpret and may result in questions going unanswered [27] . For example, the use of "atrophy" in item 12 is more a medical rather than a lay term.
Lysholm Knee Scoring Scale and Fulkerson Scale
The Lysholm Knee Scoring Scale was developed by Lysholm and Gillquist in Linkoping, Sweden, in 1982 [50] . The scale was developed as a modification of the Larsen scale, designed to measure outcomes following knee ligament surgery, in particular anterior cruciate ligament reconstruction. Although not designed for use in patellofemoral instability, it gained a foothold in the literature because for many years it was one of the few standardized PROMs available for knee instability pathology. Specific to patellofemoral instability, Fulkerson et al. modified the scale in 1990 by altering the instability and pain item weighting in an effort to make the questionnaire more specific to patellofemoral disorders [51] .
The Lysholm Knee Scoring Scale contains eight questions with multiple choice answers assessing functional limitations as well as symptoms such as pain and swelling [50] . A different point value is awarded for each answer, for a total score out of 100. A higher score indicates better function. The Fulkerson scale consists of seven questions and has similar multiple choice scoring as the Lysholm scale, with significant weighting for pain which can score up to 45 points out of the overall total score of 100.
Validity
Face validity of the Lysholm scale was obtained through nonsystematic item generation by clinical experts in knee ligament instability [50] . The Lysholm Knee Scoring scale was first validated in patients with patellofemoral instability by Paxton et al. and subsequently further validated in crosscultural adaptations [14, 15•, 16•] . No floor effects have been reported but ceiling effects of up to 21% were identified for both the Lysholm and Fulkerson scales [14] . The Lysholm scale has demonstrated convergent validity with very strong correlation to the Fulkerson scale (r = 0.93) and the Kujala scale (r = 0.86), and divergent validity with the IKDC (r = − 0.51) [14] . In cross-cultural adaptations, there was a very strong correlation with the Oxford Knee Score for the Lysholm and 
Additional Information
Although the Lysholm scale has been validated for use in patients as young as 12 years as a knee-specific outcome score, it has not been specifically validated in a pediatric population [33] . Normative data has been published in which the average score was found to be 94 in healthy knees, and this did not vary with age [46, 52] . No MCID has been reported for patients with patellofemoral instability.
In assessment of patients with one-time compared with recurrent patellofemoral instability, the Fulkerson and Lysholm scales were able to differentiate between these patient groups. The recurrent instability group demonstrated lower scores on the Fulkerson (p < 0.01) and Lysholm scales (p < 0.05) at 2-year follow-up [14] . The Lysholm has been translated and published in Dutch, Chinese, Turkish, Italian, German, and Polish [15•, 16•, 53-56] .
International Knee Documentation Committee Subjective Knee Evaluation Form
The International Knee Documentation Committee (IKDC) Subjective Evaluation Form was first developed by an international committee of experts in 1993 using a formalized testing process with the goal of creating a standardized, patientassessed, knee-specific outcome form [57] . Following multiple refinements based on analysis of patients' responses to the outcome measure, the presently accepted IKDC Subjective Knee Evaluation Form was published in 2001 [57] . Normative data available Yes^ [23] 100/100
Yes [46] 94/100 The IKDC includes 18 questions covering three domains: symptoms, physical activity, and function. The items are answered on Likert scales of varying values. IKDC scores are calculated by dividing the total score by the highest possible score for the items answered, and multiplying by 100, with higher scores indicating better function. A patient must answer at least 90% (16/18 items) for the score to be considered valid [57] .
Validity
The IKDC has been validated in patients with patellofemoral instability [14] . The IKDC has demonstrated significant ceiling effects (47%) indicating poor content validity for the patellofemoral instability population [14] . The IKDC did not correlate well to the Lysholm, Kujala, or Fulkerson scales indicating that it may not be measuring the same construct, namely patellofemoral instability [14] .
Reliability
The IKDC has demonstrated good psychometric properties for general knee injuries but the data for patellofemoral instability is less clear [47, 58] . The IKDC has demonstrated moderate to high internal consistency (Cronbach's alpha coefficient = 0.84) and a test-retest reliability of 0.82 in patients with patellofemoral instability [14] . The SEM for patellofemoral instability patients does not appear to have been reported.
Responsiveness
The responsiveness of the IKDC for patellofemoral instability patients does not appear to have been reported. Recent studies on the outcomes of patients after various patellofemoral stabilization procedures have utilized the IKDC as the PROM. These studies demonstrated that there was statistically significant improvement in IKDC score, pre-to post-operatively similar to the Kujala, but the psychometric properties of the instrument were not specifically reported [59] [60] [61] .
Additional Information
Normative data is available for the IKDC for ages 18-89 and average scores have been found to vary with age and gender [47] . MCID has not been determined for the patellofemoral instability population. Published translations for the IKDC are available in Chinese, Swedish, Greek, Turkish, German, Thai, Korean, Brazilian Portuguese, Dutch, Italian, and French [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] .
Pediatric IKDC Subjective Knee Evaluation Form
The Pediatric IKDC Subjective Knee Evaluation Form (Pedi-IKDC) was developed in 2011 by Kocher et al. in Boston, USA. It was designed for youth aged 10-18 years to specifically assess symptoms, function, and sports activity in patients with various knee pathologies. The Pedi-IKDC was the first knee-specific PROM score to be rigorously validated in a pediatric population. It has not been modified since its initial publication.
The Pedi-IKDC was developed after qualitative interviews were performed with children to critically evaluate the comprehension and relevance of the IKDC, and modifications were made accordingly to create a 13-item tool. The Pedi-IKDC assesses function, participation in sports/recreation, and activities of daily living. A final score is calculated out of 100, with higher scores indicating better function and fewer symptoms [73] .
The original publication of the Pedi-IKDC included rigorous psychometric evaluation of a sample of 589 American participants, aged between 10 and 18 years, of which 17% had a diagnosis of patella subluxation or dislocation [73] . A sub-analysis specifically for patellofemoral instability was not performed, nor was it performed in the subsequent Danish translation validation. Psychometric testing of the Pedi-IKDC reported below is taken from large groups of pediatric patients with a variety of knee conditions that included 17-27% patellofemoral instability [73, 74] .
Validity
Content and construct validity were confirmed in the original publication [73] . For the Pedi-IKDC total score, the floor effect was 0% and the ceiling effect was 1% [73] . There were five individual items that demonstrated a ceiling effect greater than 30% and 16 items that were over 15%. None of the 18 items demonstrated an unacceptable floor effect of > 30%; however, six had a floor effect greater than 15% [73] . Of note, when used in a "healthy" population, a high ceiling effect was observed [48] .
Reliability
The Pedi-IKDC has demonstrated high internal consistency (Cronbach's alpha coefficient = 0.9-0.91) [73, 74] . The testretest reliability was excellent (ICC = 0.9) and the SEM has been reported at 4.1 [74] .
Responsiveness
A large effect size (1.36) was shown for patients undergoing surgical treatment for their knee condition with a SRM of 0.9-1.35 [73, 74] . The minimal clinically important change was 12.0 [74] .
Additional Information
Normative data for the Pedi-IKDC has been published in 2000 American youths between 10 and 18 years old [48] . The MCID is reported as 12.0 (SD 13.5) [74] . Recent studies on the outcomes of patients after patellofemoral stabilization have utilized the Pedi-IKDC as their PROM [75] . The Pedi-IKDC has been published and formally validated in Danish [74] .
Knee Injury and Osteoarthritis Outcome Score
The Knee Injury and Osteoarthritis Outcome Score (KOOS) was developed in Lund, Sweden, in 1998 by Roos et al. [76] . The goal was to develop a PROM that included relevant questions for both an acute knee injury as well as osteoarthritis, to enable long-term use to follow the progression from injury to arthritis. Modifications since publishing include the addition of an optional patellofemoral subscale (KOOS-PF) that can be added to the full KOOS or used independently [77] . The KOOS-PF is designed for a patellofemoral pain and osteoarthritis population and has not been validated in instability patients [77] .
The original KOOS consists of five different domains, each of which is scored on a five-point Likert scale and reported separately: pain (nine items), symptoms (seven items), activities of daily living (17 items), sport and recreation function (five items), and knee-related QOL (four items). An average of responses for each subdomain is obtained and then normalized to a score out of 100 with higher scores indicating better function.
Validity
The KOOS has demonstrated psychometric properties for a variety of knee conditions, but has not been separately evaluated in a patellofemoral instability population [76, 78] . The five KOOS subscales have demonstrated convergent validity with the Kujala score (r = 0.65-0.84; p < 0.001) [16•] . The KOOS was found to have divergent correlation to the Norwich Patellar Instability Instrument in patients with patellofemoral instability, suggesting that the KOOS may not be a firstline choice for studying patellofemoral instability [32••] .
Reliability
Reliability of the KOOS has not been reported for the patellofemoral instability population.
Responsiveness
In patellofemoral instability patients, the KOOS QOL subscale showed responsiveness to change from pre-to 12-month post-operatively with a large Cohen's d effect size (d = 1.56) [16•] . The other KOOS subscales demonstrated only small to medium effect size for pre-to post-surgical change [16•] . Recent studies on the outcomes of patients after various patellofemoral stabilization procedures have utilized the KOOS as a PROM. These studies demonstrated that there was statistically significant improvement in KOOS scores, pre-to post-operatively, similar to the Kujala, but the psychometric properties of the instrument were not specifically reported [19, [79] [80] [81] .
Additional Information
The KOOS is recommended for ages 16 to elderly; younger children should use the KOOS-Child tool [49, 82] . Normative data has been established and is available for each subscale [49] . KOOS scores were found to vary according to age and gender. MCID has not been reported for a patellofemoral instability population. Translations are available online in 51 languages [83] .
Knee Injury and Osteoarthritis Outcome Score for Children
The Knee Injury and Osteoarthritis Outcome Score for Children (KOOS-Child) was developed by Örtqvist et al. in Stockholm, Sweden, and was published in 2012 [84] . In-depth qualitative interviews with children were used to identify areas of confusion in the KOOS instructions, item wording, and scale-use, and items were modified accordingly. In 2014, an item-reduced version was published which has been used for subsequent validation work [82] .
The KOOS-Child score consists of 39 questions that are presented as a five-point Likert scale that is divided into five subscale domains: pain, knee problems (symptoms), difficulty during daily activities, function in sport and play, and knee-related QOL. The KOOS-Child domain scores are designed to be assessed separately, and no composite score is reported. Average scores for each domain are normalized to range from 0 (extreme symptoms) to 100 (no symptoms) [82] .
Psychometric testing of the KOOS-Child reported below was performed in a cohort of 115 children ranging in age from 7 to 16, with a variety of knee pathologies, of whom 37% had patellofemoral instability. A sub-analysis specifically for patellofemoral instability was not performed [82] .
Validity
Content validity was confirmed through expert opinion and interviews with pediatric patients [84] . Construct validity was confirmed by convergence with similar items from the Child Health Assessment Questionnaire (CHAQ), the EuroQol for youth (EQ-5D-Y), and five purpose-specific visual analogue scale (VAS) items [82] . There were no floor effects and the highest ceiling effect was for the "Activities of Daily Living" subscale with 15% [82] .
Reliability
Test-retest reliability is acceptable, with an ICC of 0.78-0.91 depending on the subscale tested [82] . Internal consistency was demonstrated for all subscales (Cronbach's alpha 0.8-0.9) except for the "symptoms" subscale, which had a Cronbach's alpha of 0.59 [82] . SEM are reported as 5.28-8.14 depending on the subscale [82] .
Responsiveness
Responsiveness was evaluated by correlating changes in the KOOS-Child score and a scale of Global Perceived Effect, after a 3-month time period in which a variety of interventions, including no treatment, were implemented. All KOOS-Child subscales demonstrated responsiveness to change with a moderate effect size (0.42-0.78) in patients who reported an improvement in their symptoms, and a small effect size (0.12-0.21) in patients who reported stable symptoms [82] . One recent study has used the KOOS-Child for pediatric patients undergoing both operative and non-operative management for a first-time patellar dislocation [81] .
Additional Information
Normative data has been established for the KOOSChild and is available for each subscale [49] . The MCID for patients with patellofemoral instability has not been established. KOOS-Child was originally developed and validated in Swedish then was secondarily translated into English for publication. Translations in Danish, Greek, Norwegian, and Persian are available online. Formal validation of the French translation has been published [85] .
Norwich Patellar Instability Score (Appendix 1)
The Norwich Patellar Instability (NPI) score was originally published in 2014 by Smith et al. in Norwich, UK [32••] . It was developed at the same time as the Banff Patella Instability Instrument in response to the lack of a disease-specific outcome measure for patellofemoral instability [17] . The NPI is a physical symptoms score, designed to assess patient-perceived patellar instability symptoms. It has not undergone modification since its original published format.
The NPI score is a self-administered 19-item questionnaire that assesses symptoms during activities that may produce patellofemoral instability, using a fivepoint Likert scale with options from "always" to "never." The questions assess activities of daily life as well as sporting activities, and are designed to encompass both high and low energy movements as well as both uniplanar and multi-directional movements. The activities were selected after surveying patients with a history of patella dislocation and were refined through a literature search [86] . The NPI has a complex weighting algorithm where items that would be expected to elicit symptoms in most instability patients, such as twisting during sports, have a low maximum score assigned and activities that would only be symptomatic for patients with highly unstable patellae, such as turning to look over the shoulder, have more potential points assigned. The total score is then divided by the maximum number of points available for items completed (maximum 250 points if all 19 items are answered) to obtain a percentage. A higher percentage score indicates higher instability, and therefore, worse function [32••] . An identified shortcoming of the NPI score is its potential floor effect across all 19 items, especially in the conservatively managed population, which may limit its ability to demonstrate improvement in these patients over time [31••] . Additionally, over 80% of respondents after an initial dislocation selected "do not do" as a response for at least one question, suggesting that content validity could be improved to better reflect the activities performed in this population [31••] .
Reliability
Internal consistency has been reported as high, with a Cronbach alpha coefficient of 0.93 [31••, 32••] . Test-retest reliability has not been published.
Responsiveness
The NPI demonstrated parallel responsiveness in first-time dislocators to improvements in the Lysholm scale, the Tegner Activity Score, and isometric knee extension strength [31••] .
Additional Information
The NPI has not been validated for a pediatric population. At this time, no normative data for the NPI score has been published. There is also no reported MCID for the NPI. The NPI has been translated into German for research purposes, but a formally validated translation has not been published [87•] .
Banff Patella Instability Instrument (Appendix 2)
The Banff Patella Instability Instrument (BPII) was initially published in 2013 by Hiemstra et al. in Banff, Canada [30] . It was created to fill the void in the literature at the time for PROMs specifically created for patellofemoral instability patients. It was originally modified from the previously validated ACL-QOL instrument [30] . In 2016, the BPII underwent a factor analysis and item reduction, and the BPII 2.0 was introduced as the updated format [11••, 18••] . The ICCs between BPII and BPII 2.0 were high at all time points pre-operatively (0.82) to 24 months post-operative (0.94). It is a patient-reported, disease-specific QOL score that consists of 23 questions across five domains covering symptoms/physical complains, work-related concerns, recreational activity and sport participation/competition, lifestyle, and social/emotional. Patients mark their answers on a visual analogue scale measuring 100 mm in length. Each item is equally weighted with the final score calculated as an average of the scores from all answered items. A higher score reflects a higher QOL.
Validity
Validity has been formally established in patient populations with patellofemoral instability, both pre-and post-stabilization procedures. Face and content validity were established through a modified Ebel procedure [30] . Construct validity has been established by correlating the BPII to the Kujala scale and the Norwich Patella Instability Score to demonstrate convergence (p < 0.001) [18••] . The BPII indicated a degree of predictive validity in an assessment of surgical failures, whereby post-operative BPII scores were statistically significantly lower in patients who subsequently suffered a surgical failure compared with intact surgery for both MPFL reconstructions (p = 0.048) and MPFL imbrications (p = 0.003) (In press). The BPII 2.0 has been further validated with the successful cross-cultural adaptation in to German [87•] .
Reliability
Reliability for the BPII is high. Internal consistency was calculated using the Cronbach alpha reliability coefficient for BPII and was found to be > 0.95, indicating very high internal consistency [30] . Subsequently, the BPII 2.0 has demonstrated a Cronbach's alpha coefficient > 0.90 from pre-to 12 months post-operatively [11••] . Test-retest was established for the BPII 2.0 (ICC 0.97) [11••, 30] .
Responsiveness
Responsiveness to change of both BPII and BPII 2.0 has been shown for pre-and post-surgical patients. BPII 2.0 scores were statistically different at four time points between initial consultation and 24 months post-operative, as demonstrated with an analysis of variance (F 3,267 = 58.46, p < 0.01) [11••] . Additionally, correlation with responsiveness was demonstrated for BPII 2.0 by anchoring with a seven-point Likert scale where patients rated their improvement post-operatively from "significantly worse" to "significantly better" (r = 0.56 and r = 0.54) [11••] . No floor or ceiling effect has been observed for the BPII [11••, 30] .
Additional Information
The initial validity and reliability assessments of the BPII included both adult and pediatric patients [30] . In addition, the BPII has been validated specifically in adolescents (n = 45, mean age 16.2, range 10.3-17.9), making it the only disease-specific PROM validated for use in the pediatric population [88••] . Development of the BPII 2.0 through the factor analysis and item reduction process included specific changes to make the outcome measure even more useable for a pediatric audience. Importantly, questions referring to "work" were modified to include "school concerns" [11••] . The BPII 2.0 has recently been assessed in a multicenter concurrent validation to the Pedi-IKDC, demonstrating a moderate correlation (r = 0.65) between the outcome measures, as well high test-retest reliability (ICC = 0.94), and no floor or ceiling effects (In Press). The SEM was calculated as 2.13.
Normative data is not available for the BPII. The MCID has not been assessed with a receiver operating characteristic (ROC) curve; however, using one half the standard deviation of the mean pre-operative score provides an estimated MCID of 6.2 [11••] .
The BPII 2.0 has been formally translated and validated for German speakers, including populations from Germany, Austria, and Switzerland [87•] and is currently undergoing validation in Dutch, Spanish, Portuguese, Finnish, and French.
Discussion
Standardized patient-reported outcome measures are essential for assessing effectiveness of treatment and clinical response. PROMs should be critically appraised for validity, reliability, responsiveness, and interpretability. The COSMIN checklist provides a helpful framework for this assessment. Patientreported tools reduce bias in the reporting of treatment outcomes however no single questionnaire is likely to be suitable for assessing all patients presenting with patellofemoral instability. Outcome measures can assess different aspects of the patient experience, with commonly evaluated areas including QOL, disability, functional limitation or status, range and burden of symptoms, and patient satisfaction [89] . PROM tools may include multiple categories or may focus on a single domain. It can be advantageous to include multiple tools when assessing a patient outcome so that a broader perspective of the patient experience is evaluated.
While numerous outcome measures have been adopted for use in the patellofemoral instability population, very few have undergone rigorous psychometric testing. In many cases, generic outcome measures were selected due to the lack of disease-specific measures. Ideally, PROM scores should be validated for the specific patient condition and population of interest. The Banff Patella Instability Instrument (BPII and BPII 2.0) and the Norwich Patella Instability score (NPI) have been specifically developed and subsequently validated for use in patellofemoral instability patients. Ongoing evaluation of these outcome measures is required to meet criteria in all nine areas of the COSMIN taxonomy. At the present time, research has been undertaken for the NPI in 6/9 areas in the COSMIN checklist, while the BPII has undertaken work in 8/9 areas.
Pediatric patients have unique functional considerations as well as abilities to understand outcome tool questions. Therefore, adult PROMs may not be appropriate for use with younger patients and tools validated for use in pediatric patients should be selected whenever possible. The BPII and BPII 2.0 have been validated for use in an adolescent population and currently this is the only disease-specific PROM validated for pediatric patients.
None of the outcome scores reported on in this paper have a specific psychological focus which is known to exert a substantial influence on patient outcomes [90] . Although QOL scores do assess a component of these factors, efforts should be made to assess the validity, reliability, and responsiveness of psychological outcome measures for patients with patellofemoral instability. Overall, the use of appropriate, critically validated, patient-reported outcome measures will contribute to stronger evaluation of treatments for the challenging clinical entity of patellofemoral instability.
Conclusion
At the present time, there are only two patient-reported outcome measures that have been designed and tested on large patient cohorts in the patellofemoral instability population, the BPII and NPI. The BPII is a wholistic QOL outcome measure and the NPI is a symptom score. Use of these tools in combination with generic knee outcome measures, activity assessment measures, and/or psychological outcome measures that have been proven to be valid and reliable across the spectrum of the patellofemoral instability patient population is most likely to provide a well-rounded evaluation of treatment outcomes.
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